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Agenda

1.  Overview Of Energy Literacy

2.  Overview of Next Generation Science Standards 

3.  Bioenergy Basics

5.  Incorporation of Bioenergy into the Classroom

4.  2016 BioenergizeME Infographic Challenge

Basics

of Bioenergy into the Classroom
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Questions and Comments

Please record any questions and comments you may have during 
the webinar and send them to BioenergizeME@ee.doe.gov

As a follow-up to the webinar, the presenter(s) will provide 
responses to selected questions.

For general questions regarding the BioenergizeME Infographic 
Challenge, please email BioenergizeME@ee.doe.gov

mailto:BioenergizeME@ee.doe.gov
mailto:BioenergizeME@ee.doe.gov
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Webinar Recording

Find today’s webinar 
recording and slides on 
the Bioenergy 
Technologies Office 
website: 
http://www.energy.gov/e
ere/bioenergy/webinars

http://www.energy.gov/eere/bioenergy/webinars


5 | Bioenergy Technologies Office

Why Bioenergy? Why Now?

• Bioenergy use has changed over 
time

• Bioenergy is part of a variety of 
resources used to meet America’s 
energy needs

• Important to understand:
• Basic energy principles
• Energy resource & technology 

options available
• Benefits & challenges of various 

energy resources
• How students & their peers can 

play an important role in 
shaping America’s energy future

is part of a variety of 
resources used to meet America’s 

understand:
principles

resource & technology resource & technology 
available
& challenges of various & challenges of various 

resources
students & their peers can 

play an important role in 
shaping America’s energy future
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Bioenergy in the Classroom

Easily related to 
fundamental 
scientific concepts. 

Enhances 
multidisciplinary
and comprehensive 
systems-oriented 
learning. 

Important societal 
and global 
implications. 
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Overview Of Energy Literacy
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Energy literacy is an understanding of the nature 
and role of energy in the universe and in our 
lives. It is the ability to apply this understanding 
to answer questions and solve problems. 

• An energy-literate person:

– can trace energy flows and think in 
terms of energy systems

– knows how much energy he or she uses, 
for what, and where that energy comes 
from 

– can assess the credibility of information 
about energy

– can communicate about energy and 
energy use in meaningful ways

– is able to make informed energy and 
energy use decisions based on an 
understanding of impacts and 
consequences

– continues to learn about energy 
throughout his or her life

A better understanding of energy can:

• lead to more informed decisions

• improve the security of the nation

• promote economic development

• lead to sustainable energy use

• reduce environmental risks and 
negative impacts

• help individuals and organizations 
save money

What is Energy Literacy & Why does it matter?
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Energy Literacy

http://www.energy.gov/energyliteracy
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The Energy Literacy Scaffold

• The principles are meant to be broad 
categories representing big ideas.

• Each fundamental concept under the 
principles is intended to be unpacked 
and applied as appropriate for the 
learning audience and setting. 

• The concepts are not intended to be 
addressed in isolation. A given lesson 
on energy will most often connect to 
many of the concepts.

The Energy Literacy Framework is not prescriptive, it is a scaffold 
intended for energy curriculum developers and instructors.
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01

Energy is a 
physical 

quantity that 
follows precise 

natural laws. 

02

Physical 
processes on 
Earth are the 

result of energy 
flow through the 

Earth System. 

Energy Literacy Principles

03

Biological 
processes depend 

on energy flow 
through the Earth 

system. 

04

Various
sources of 

energy can be 
used to power 

human activities & 
must be transferred

from source to 
destination. 

07

The quality 
of life of 

individuals and 
societies is 
affected by 

energy choices. 

06

The amount 
of energy used 

by human society 
depends on 

many factors. 

| Bioenergy Technologies Office| Bioenergy Technologies Office

05

Energy 
decisions are 
influenced by 

economic, 
political, 

environmental, 
and social factors. 
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Aligned to NGSS



13 | Bioenergy Technologies Office

Resources for Teaching Energy

New:

• Quick Start Guide

– Basic info

– Tips to get started

– Sample activities

– Sample Resources

Download it!
EnergyLiteracy_QuickStartGuide.pdf

http://energy.gov/sites/prod/files/2015/03/f20/EnergyLiteracy_QuickStartGuide.pdf
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OVERVIEW OF NEXT GENERATION 
SCIENCE STANDARDS
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Next Generation Science Standards

• Disciplinary Core Ideas

• Crosscutting Concepts

• Science and Engineering 
Practices
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LIFE 
SCIENCE

LS1: From Molecules to Organisms: Structures and Processes
LS2: Ecosystems: Interactions, Energy, and Dynamics
LS3: Heredity: Inheritance and Variation of Traits
LS4: Biological Evolution: Unity and Diversity

Disciplinary Core Ideas

PHYSICAL
SCIENCE

PHYSICAL 
SCIENCE

PS1: Matter and Its Interactions
PS2: Motion and Stability: Forces and Interactions
PS3: Energy
PS4: Waves and Their Applications in Technologies for 
Information Transfer

EARTH & SPACE 
SCIENCE

ESS1: Earth’s Place in the Universe

ESS2: Earth Systems

ESS3: Earth and Human Activity

ENGINEERING 
TECHNOLOGY

ETS1: Engineering Design

ETS2: Links Among Engineering, Technology, Science,
and Society
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Bioenergy Basics
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What is Bioenergy?

Bioenergy is a form of renewable energy derived from biomass to 
generate heat and electricity (biopower), biofuels (transportation 
fuels), biochemicals, and other energy-related bioproducts that are 
produced from biomass. 
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What is Biomass?

Biomass: any organic 
(living/once living) material 
that has stored sunlight in the 
form of chemical energy 
(sugars like cellulose)
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Sustainable Feedstocks

Agricultural Residues

Plant parts left in the field after 
harvest are commonly called 
agricultural residues. This plant 
matter and secondary residues 
like manure and food processing 
wastes can be useful feedstocks.  

Energy Crops Forest Resources

Leftover wood or plant material 
from logging operations, forest 
management, and land-clearing 
are available feedstock resources. 
Secondary residues like mill 
wastes supplement this category. 

Waste Algae

Fast growing trees and perennial 
grasses are specifically grown for 
energy uses. Trees and perennial 
grasses can be grown on marginal 
land and also have high biomass 
production potential 

Many species of algae carry out 
photosynthesis to drive rapid 
biomass growth. Algae biomass 
can contain high levels of oil, 
making it a promising feedstock.    

Waste has potential as a gasifier
feedstock. Its near-term availability 
and pre-existing collection and 
transport infrastructure make it an 
attractive resource. 



21 | Bioenergy Technologies Office

What Bioenergy Is Not

Bioenergy does not include 
solar, wind, water, 
geothermal, or nuclear 
energy.

Bioenergy does not include 
non-renewable fossil energy 
sources, like coal, oil, or 
natural gas.
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General Perspectives of Bioenergy

• Bioenergy is one of several 
renewable energy 
resource options for the 
United States

• Bioenergy itself is neither 
good nor bad—it needs to 
be produced in ways that 
provide benefits and 
overcome challenges.
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2016 BioenergizeME
Infographic Challenge

BioenergizeME
Infographic Challenge
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Purpose 
• Provide an engaging virtual venue for 9-12th-grade participants to gain 

foundational knowledge about bioenergy and to educate others about what 
they have learned.

• Their enhanced energy literacy will enable them to be better consumers of 
energy information and to dispel energy myths they encounter in the media 
and from other sources. 

BioenergizeME Infographic Challenge

Challenge Activities 
• Student teams research bioenergy topics and 

report their findings in an infographic.

• Selected teams promote their infographic in an 
11-day social media challenge.

• Winners are selected in two categories: quality 
of infographic and effectiveness of social media 
campaign.
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Classroom-Ready Support Materials!

BioenergizeME resources provided
• Challenge rules, research topics and prompts, evaluation rubrics

• Guidance on doing research, creating infographics, and developing a social 
media campaign

• Research references, search phrases, and links to government-funded 
publications

• Easy for educators and fun for students!

Deadlines: 
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2016 Challenge Topic Areas

Topic Area 1

Bioenergy History

Topic Area 2

Workforce & Education

Topic Area 4

Environmental Impacts

Topic Area 3

Science & Technology
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2016 Challenge Topic Areas

Possible areas of focus: bioenergy/biofuels 
careers; STEM education and bioenergy; 
non- traditional bioenergy careers 

Topic Area 2 –Workforce & Education

Possible areas of focus: life-cycle analysis, 
bioenergy systems cradle-to-grave; 
environmental benefits of bioenergy

Topic Area 4 - Environmental Impacts

Possible areas of focus: advanced biofuel 
conversion; second- generation conversion; 
bioenergy feedstock

Topic Area 3 – Science & Technology

Possible areas of focus: history of biomass; 
history of bioenergy; low-carbon future

Topic Area 1 – Bioenergy History
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Spring 2015 Finalists

1 2 3
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Put Your School On the Map

| Bioenergy Technologies Office

BioenergizeME Infographic Challenge Map

http://energy.gov
/eere/bioenergy/
bioenergizeme-

infographic-
challenge-map
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Incorporation Of Bioenergy 
Into The Classroom

Bioenergy

Biomass

Biofuels
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

LS1: From Molecules to Organisms: Structures and Processes

Organization for Matter and Energy 
Flow in Organisms

Growth and Development

Structure and Function

How do organisms live and grow?

Potential Bioenergy Applications

Bioenergy as a model to illustrate: the process of 
photosynthesis; the global importance of 
macromolecules such as cellulose (polysaccharide 
found in the cell walls of plants) and cellulases (family 
of enzymes that facilitate the breakdown of cellulose); 
and plant cell wall structure. 

Potential Bioenergy Applications

Macromolecules and Plant Cell Structure

3 4 Topic 3
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Interdependent Relationships in Ecosystems

Cycles of Matter & Energy Transfer in Ecosystems

Ecosystem Dynamics, Functioning, and Resilience

LS2 Ecosystems: Interactions, Energy, and Dynamics

Biodiversity and Humans

Cycles of 

Interdependent Relationships in Ecosystems

Cycles of 

Ecosystem Dynamics, Functioning, and Resilience

Cycles of 

Ecosystem Dynamics, Functioning, and Resilience

Biodiversity and Humans

Ecosystem Dynamics, Functioning, and Resilience

How do organisms interact with their environment? 

Potential Bioenergy Applications

The Carbon Cycle & Biodiversity

Potential Bioenergy Applications

The Carbon Cycle & Biodiversity

Bioenergy as a model to illustrate the role of 
photosynthesis and cellular respiration in the cycling of 
carbon among earth’s systems as well as a potential 
solution for reducing the impacts of human activities 
on the environment and biodiversity.

environment? environment? 

Topics 
3 & 4

3 4
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

LS3 Heredity: Inheritance and Variation of Traits

Structure and Function

Inheritance of Traits

Variation of Traits 

Structure and FunctionStructure and Function

Inheritance of Traits

Structure and Function

Variation of Traits 

Inheritance of Traits

Potential Bioenergy Applications

How are traits passed to the next generation?

Bioenergy as a practical application to demonstrate 
how changes in the DNA sequence can result in a 
functional change for an organism and have a 
favorable outcome on the traits that would be ideal for 
biofuel production.

Potential Bioenergy Applications

DNA, Mutation, Protein Synthesis & 
Bioengineering 

next generation?

Topics 
2, 3 & 4
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

Evidence of Common Ancestry and Diversity 

Natural Selection 

Adaptation 

LS4 Biological Evolution: Unity and Diversity

Biodiversity and Humans

What evidence shows that species are related? 

Evidence of Common Ancestry and Diversity 

What evidence shows that 

Adaptation 

Natural Selection 

Evidence of Common Ancestry and Diversity 

Natural Selection 

Biodiversity and Humans

Adaptation 

Potential Bioenergy ApplicationsPotential Bioenergy Applications

Sustainability & Biodiversity

Biofuel feedstock development to explore the best 
management practices used to sustainably grow 
crops to produce energy resources, earn income, 
and improve biodiversity and ecosystem services. 

are related? 

Topics 
2, 3 & 4

3 4
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

Structure and Properties of Matter

Chemical Reactions

Nuclear Processes

PS1: Matter and Its Interactions

The structure, properties, and interactions of matter.

Potential Bioenergy Applications

The chemical conversion of cellulosic biomass to biofuel 
and the associated energy transfers as a tool to explain: 
the structure, properties, and interactions of matter; 
how substances combine or change to make new 
substances; and how to characterize and explain these 
reactions to make predictions about them? 

Chemical Reactions & Reaction Rates

1 6
, properties, and interactions of , properties, and interactions of matter.

Topic 3
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

Definitions of Energy

Conservation of Energy and Energy Transfer

Relationship Between Energy and Forces

PS3: Energy

How is energy transferred and conserved? 

Potential Bioenergy Applications

Energy in Chemical Processes

PS3: Energy

Biofuel as part of a discussion centered on how energy 
manifests itself in multiple ways (e.g. chemical energy or 
the energy that can be released or stored in chemical 
processes). The conversion of cellulosic biomass to 
biofuel to demonstrate that chemical reactions may 
release or consume energy and how energy and mass 
are converted from one form to another. 

Energy in Reactions & Energy Transfer

1 4
How is energy transferred and conserved? How is energy transferred and conserved? 

Topic 3
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

Earth Materials and Systems

Plate Tectonics and Large-Scale System 
Interactions

Roles of Water in Earth's Surface Processes

ESS2: Earth’s Systems

How and why is Earth constantly changing? 

Potential Bioenergy Applications

Weather and Climate

Renewable and nonrenewable energy sources in a 
discussion of how changes to the Earth's surface 
can create feedbacks that cause changes to other 
Earth systems (e.g. carbon cycle) and to describe 
how variations in the flow of energy into and out 
of Earth’s systems result in changes in climate.  

Systems, Biogeochemical Cycles & Climate

2
How and why is Earth constantly changing? How and why is Earth constantly changing? 

Topic 3
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

Natural Resources

Natural Hazards

Human Impacts on Earth Systems

ESS3: Earth and Human Activity 

How do human activities affect the earth? 

Potential Bioenergy Applications

Global Climate Change

The difference between renewable and 
nonrenewable resources. How are humans 
affecting the carbon cycle and how can bioenergy 
minimize human impacts on environments and 
local landscapes by: (1) reducing pollution, and 
(2) reducing the release of greenhouse gases.

Natural Resources & Climate Change

| Bioenergy Technologies Office

6

2 3 4

7
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5

the earth? the earth? 

Topics 
1,2,3, & 

4
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HS-LS1: From Molecules to Organisms: Structures 
and Processes

Defining and Delimiting Engineering Problems

Developing Possible Solutions

Optimizing Design Solution

ETS1: Engineering Design

How can engineering solve real world problems? 

Potential Bioenergy Applications

How challenges in developing commercial 
scale bioenergy production can be addressed 
through engineering. 

Solving Engineering Problems

6

4

7

5
How can engineering solve real world problems? How can engineering solve real world problems? 

Topics 3 
& 4
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Resources for Educators
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BioenergizeME Infographic Challenge 

Registration Closes Feb. 4, 2016, at 5 p.m. Central Time

Submissions Due By March 4, 2016, at 5 p.m. Central Time. 

Register your student 
teams by Dec. 31 and 
get access to an 
exclusive webinar!

https://www4.eere.e
nergy.gov/bioenergy/
bioenergizeme-
infographic-challenge-
registration

https://www4.eere.energy.gov/bioenergy/bioenergizeme-infographic-challenge-registration
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Thank you for your attention!

Questions? Email us: 
BioenergizeME@ee.doe.gov

BioenergizeME Challenge Website
http://energy.gov/eere/bioenergy/infographic-challenge

EERE Education Toolbox
http://energy.gov/education-toolbox/search

More Information:
http://www.energy.gov/eere/bioenergy/

mailto:BioenergizeME@ee.doe.gov
http://energy.gov/eere/bioenergy/infographic-challenge
http://energy.gov/education-toolbox/search
http://www.energy.gov/eere/bioenergy/
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